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SUMMARY 


The experimental results are presented for the second part of an 
investigation of the compressive strength of 75S—T6 aluminum-alloy flat 
panels with longitudinal extruded Z-section stiffeners. This part of 
the investigation is particularly concerned with panels in which the 
ratio of the thickness of the stiffener material to the skin material 
is small and the ratio of stiffener spacing to skin thickness is large. 


INTRODUCTION 


As part of an extensive study of structural elements suitable for 
the compression surface of wings, the National Advisory Committee for 
Aeronautics has made comprehensive investigations of the compressive 
strength of flat* longitudinally stiffened compression panels (refer- 
ences 1 to 9) • Because of the high structural efficiency and because of 
the advantages -(apart from structural efficiency) inherent in a simple 
shape like a Z-section, the investigation of stiffened panels has been 
extended to cover most thoroughly the strength of flat compression panels 
of 75 S— T6 aluminum alloy with extruded Z— section stiffeners. Some of the 
experimental data obtained ere presented. This paper is particularly con- 
cerned with stiffened panels having proportions best suited to thick- skin 
construction, for which most of the material must be in the skin, and 
relatively little stiffening material may be used. Because the use of 
even less stiffening — that is, smaller values of the ratio of stiffener , 
thickness to skin thickness or the use of, smaller stiffeners — would 
require ridiculously short panel lengths to avoid column bending failure 
at low stress, the proportions covered approach what now appear to be 
the practical limits of proportions for stiffened panels used as columns. 
The data in this paper are presented without analysis in order to make 
the experimental results available. 
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SYMBOIS 


Symbols for panel dimensions are Identified in figure 1. Other 
symbols used are defined as follows: 

P^ compressive load per inch of panel width, kips per inch 

L length of panel, inches 

c coefficient of end fixity in Euler column formula 

compressive yield stress, ksi 

stress for local buckling of the sheet, ksi 

average stress at failing load, ksi 

shortening per unit length at failing load 


cy 


cr 


w f 

€ f 


p rivet pitch, inches 

d rivet diameter, inches 

P radius of gyration, inches 


TEST SPECIMENS AND PROCEDURE 


Proportions of test specimens.— The range of proportions covered in 

the part of the investigation presented herein is supplementary to that 
covered in reference 10 and covers wider stiffener spacings (values 
of "bg/tg of 50, 60, and 75 in addition to the previous values of 15, 

20, 25, 30, and kO) and a smaller ratio of stiffener thickness to skin 

' p . . 0.26 

\*S 

The same four stiffener proportions, corresponding to values 
of 12, 20, and kO, were used as in reference 10, and a 


thickness 


in addition to the previous values of O.kO, O.63, 


and 1.00) . 
of by/ty 

total of 128 different cross sections have thus been included in the 
entire investigation. For each cross section the length of specimen was 

varied to give five values of slenderness ratio — = 20, 35, 55* 85, 

and 125. 
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In order to accommodate the high values of bg/tg investigated 

within the width of the testing space in the testing machine, the 
specimens were scaled down from those investigated in reference 10 by- 
reducing the stiffener thickness from 0.102 inch to 0.064 inch and 
reducing all other dimensions accordingly. Even with the reduced scale 
of the specimens, however, at the widest stiffener spacings some of the 
specimens had to be limited to five stiffeners and four bays, or even to 
four stiffeners and three bays, instead of to the six— stiffener width of 
the typical specimen (see fig. l) used throughout the rest of the investi- 
gation. The specimens having less than six stiffeners are so designated ' 
by means of footnotes in the tables (tables 1 to 4) in which the dimen- 
sions of the specimens are given. 

Although the values of slenderness ratio selected gave reasonable 
proportions for most of the specimens, they also resulted in a number of 
panels for which the bay width bg was greater than the length L when 

the stiffeners were small and the stiffener spacing was large. In 
tables 1 to 4 the values of the stress for local buckling of the 
sheet or cr and of the average stress at failing load Of for these 

panels are enclosed in brackets to distinguish them from the values for 
panels of more normal proportions. 


In order to investigate the possibility that relatively different 
results might be obtained from the present and previous investigations 
due to the different scales of the specimens (t^ = 0.064 and 0.102, 

respectively) a few specimens were built to study the scale effect. 
These specimens had the same proportions but two different stiffener 

thicknesses, so that their absolute sizes were in the ratio of ^ . 

The characteristics of these specimens are given in table 5* 


Material properties of test specimens .— The with— grain compressive 
yield stress o C j for the skin material (bare 75S— T6 aluminum-alloy 

sheet) ranged between 69.7 ksi and 7^*9 ksi with an average of 74.1 ksi 
and that of the stiffener material (extruded 75S— T6 aluminum alloy), 
between 71*4 ksi and 86.6 ksi with an average of 78.8 ksi. These values 
correspond very closely to those reported for the first part of the 
investigation (see reference 10). 


Riveting of test specimens .— The stiffeners were riveted to the 
sheets with large— diameter, closely spaced AI 7 S— T4 aluminum-alloy flat- 
head rivets (AN442AD) on all panels. The rivet diameters and pitches 
used are given in tables 1 to 5 * 
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Testing methods and procedure .— The panels were tested flat-ended, 
without side support, in the 1,200,000-pound— capacity testing machine 
at the Langley structures research laboratory. Within the range of 
loads used, the indicated load on the testing machine was within cue- 
half of 1 percent of the applied load. The ends of the panels were 
ground accurately flat and parallel in a special grinder, and the method 
of alinement in the testing machine was such as to insure uniform 
bearing on' the ends of the specimens. Figure 2 shows a panel prepared 
for testing. 

The local— buckling load was determined by the strain-reversal 
method (reference ll) as the load at which a plot of the strains near 
the crest of a buckle first shows a decreasing strain with increasing 
load. The local— buckling load was divided by the crosB-eectional area 
to give the stress for local buckling cr cr . 

The shortening per unit length 7f was measured as the average of 

the strains indicated by four 6^ —inch resistance— type wire strain gages 
mounted on the quarter points along the length of the second and fifth 
stiffeners. On panels that were too short for the 6^— inch gages, 

1— inch resistance— type wire strain gages were used. 

Adjustment of data .— Since an end— fixity coefficient c of 3.75 
has been indicated for similar panel tests in this machine and because 
the results of an end— fixity test of the type described in reference 12 
on one of the panels of reference 10 checked this value of c, a value 
of c = 3*75 was used in reducing the test data. 

In order to take into account the fact that the specimens had an 
unequal number of stiffeners and bays, the test data were adjusted in 
the manner described in reference 1. This adjustment consisted 
essentially of subtracting the load carried by one stiffener from the 
testing-machine load. This adjusted load was then divided by the cross- 
sectional area of the panel minus the area of one stiffener to obtain 
the average stress,, or by the panel width to obtain the load per inch 
of width. 


RESULTS AND DISCUSSION 


The results of the investigation, adjusted as previously described 
for an unequal number of stiffeners and bays, are given in tables 1 to 4 
and figures 3 to 6. The tables give values of the ratio of rivet 
diameter to sheet thickness d/ tg, the ratio of rivet pitch to sheet 
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thicknesB p/tg, "the unit shortening at failing load e^, the stress for 
local buckling of the sheet cx cr , and- the average stress at failing 


load Of for corresponding values of the structural index 


L/n|5 


(See 


references 13 and 14.) The figures give plots of Of against — — * for 


the various dimension ratios used. 


V'l 5 


Although the primary purpose of this paper is to present the experi- 
mental data without analysis because the analysis may be prolonged, the 
following general discussion is included to aid in interpreting the trends 
indicated by the data obtained. 

Perhaps the most striking result is that the relatively thin stiffeners 
having a ratio of stiffener thickness to skin thickness ty/ tg of 

only 0.26 were still adequate in most cases to stabilize the sheet. At 
the longer lengths, however, particularly in the case of the smallest 
stiffeners, the decreased stress cTp carried relative to the more ade- 
quately stiffened panels indicates that the small stiffeners did not 
provide sufficient restraint to the sheet to permit the panel as a whole 
to develop strength comparable to that of an Euler col umn before local 
distortions precipitated failure. 


Similarly, as might be expected, the stiffeners having high width- 

= 4oj in many cases provided inadequate restraint ' 

to the sheet because of their lack of local stability. 

\ 

At the extreme proportions studied in the present investigation 
(values of bg/tg as low as 15 and as high as 75 and values of by/ty 

p i 

as low as 12), some abnormally high values of , Of, and tr cr were 

L/*- 

P ± 

obtained. The high values of were due both to the high load— carrying 

L/fi . 

ability associated with the close stiffener spacings and to the short 
lengths associated with the small stiffeners. The short lengths were 
also undoubtedly responsible for the abnormally high stresses 0^ and 

0 cr that were obtained at the wider stiffener spacings. If a short 
panel, for which the ratio of length to bay width L/bg approaches 1.0 
or less, is tested flat -ended, the test values of 0^ and 0 cr may be 


to-thickness ratios — 

W 
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expected to "be higher than for a panel of the same cross-sectional 
proportions hut having greater length or less end restraint. The end 
restraints may cause interferences with the formation of local buckles 
which are different from the interferences with bending of the panel as a 
column so that division by \fc does not correct the test length to a 
pin-ended effective length. Until an analysis has been made to evaluate 
end effects on abnormally short specimens where the local buckling 
predominates, the high stress values obtained from these short specimens 
should be recognized to be out of line with those obtained for more 
normally proportioned panels. 


The results of the tests of panels of like proportions but of 
different scale are given in table 5* With the exception of the first 
pair of panels listed therein, there was found to be little difference 
between the values of for the panels with 0.102— inch— thick stiffeners 

and the corresponding panels with 0 .064— inch— thick stiffeners. The 


maximum difference in Of was that found for the proportions 



bq . btr 

— = 40, and — =12. This difference amounted to 7.5 ksi, or 13 per— 
t S 

cent of the value of 57,2 ksi obtained for the panel with 0.102— inch— thick 
stiffeners. The next greatest difference was less than 6 percent of the 
smaller of the two values of obtained. The differences for values 

of a cr and were somewhat greater but in no case was any consistent 

trend shown which might be ascribed to scale effect. 


Langley Aeronautical Laboratory 

National Advisory Committee for Aeronautics 

Langley Air Force Base, Va., September 8, 1949 
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TABLE 1 


TEST DATA AND PROPORTIONS OF SPECIMENS HAVING — = 0.26 


7 ^ = i.oo; = 1.75; 7 - = 5.00 
.Tf t s ^s 



Prop art ions of test specimens 8. 



Test data 





V 

bp 


L 

a cr 

(ksi) 

■f 

(ksi) 

. l/\Ic 

*f 

(in.) 

*8 



% 

tw 

(b) 

(c) 

(0) 

(ksi) 


(0.06U) 

0.0621 

(0.26) 

0.249 

(15) 

15.0 

(12) 

12.6 

( 4 . 8 ) 

4.99 

(20.3) 

21.00 

4.6 

[68.8] 

C75.03 

11.70 

780 x 10" 5 

.0624 

.250 

15.1 

12.5 

4.94 

20.88 

8.3 


68.0 

5-94 

670 

.0625 

.251 

15.2 

12.5 

4.98 

20-93 

13.0 


59.8 

3.30 

572 

.06V? 

.265 

15.4 

11.9 

4.76 

20.60 

20.5 


39.3 

1.39 

33^ 

.0639 

.252 

14.8 

12.1 

4.71 

20.40 

29.9 


25.5 

.63 

258 

.0638 

.256 

15.1 

(20) 

20.1 

(8.0) 

8.04 

20.35 

5.2 

64.7 

68.8 

6.11 ' 

7O6 

.0644 

.256 

14.9 

19.6 

7.85 

20.14 

9.2 

62:5 

63.2 

3-23 

6 77 

.0649 

.263 

15.2 

19.6 

8.27 

19.85 

14.2 


55-3 

1.78 

510 

.0637 

.251 

14.8 

19.9 

8.42 

20.19 

22.2 


43.7 

•93 

385 

.0637 

.252 

14.9 

20.1 

7.89 

20.37 

32.2 


23.1 

• 33 

'213 

in 

.257 

14.7 

(30) 

29.6 

(12.0) 

11-75 

19.55 

5.5 

57.8 

62.5 

3.60 

633 

mmm 

.257 

15.0 

30.0 

12.01 

20.22 

10.0 


58.2 

1.88 

538 ■ 

mWm 

.260 

15.0 

29.4 

11.82 

20.06 

15.8 


49.6 

I.03 

478 

IfS!l 

.253 

14.9 

30.1 

H.87 

20.25 

24.1 

■ 

44.3 

.60 

419 

■H 

.259 

14.8 

29.7 

11.73 

19.82 

35-2 


25.O 

-23 

224 

pi 

.2 66 

15.3 

( 40 ) 

39.2 

(16.0) 

15.61 

19.98 

6.1 

52.7 

56.7 . 

2.32 

560 

BiM 

.264 

14.9 

38.6 

15.25 

19.75 

10.7 


48.2 

1.15 

454 

H 9 

.259 

15.0 

39-6 

15-75 

20.23 

16.9 

1 

4o.'6 

.61 

• 4 i 8 

.0666 

.263 

14.8 

38.3 

15.24 

19.47 

26.1 


31.4 

• 31 

303 

.0659 

.254 

14.5 

38.9 

15.44 

19.84 

38.3 


19.3 

.13 

188 

mm 

.249 

(20) 

20.2 

(12) 

12.7 

( 4 . 8 ) 

5-15 

21.26 

4.2 

[58.8] 

0 - 9 D 

12.31 

856 

Wm 

.250 . 

20.1 

12-5 

4.96 

20.99 

7.6 


66.6 

6.13 

599 

MWm 

.251 

20.2 

12.6 

4.94 

21.00 

11-7 


55.7 

3.25 

463 


.245 

19.9 

12.6 

4.97 

20.94 

18.4 


36.5 

1.41 

365 

■ia 

.251 

19.9 

12.4 

4.84 

20.62 

26.7 


18.2 

.48 

175 

.0631 

.252 

19.8 

(20) 

20.2 

(8.0) 

7-97 

20.38 

4.6 

61.2 

67.6 

6.45 

646 

.0639 

.255 

20.0 

20.1 

8.11 

20.23 

8.2 


59-4 

3.20 

579 

.0645 

.258 

20.0 

19.8 

8.00 

20.12 

12.8 

1 

52.7 

1.83 

450 

.0643 

.256 

19-9 

19.8 

7.90 

20.11 

19.9 

■ 

41.0 

.91 

373 

.0640 

.254 

19.9 

19.9 

7-93 

20.19 

29.2 


21.6 

• 33 

251 

.0666 

.269 

20.2 

(30) 

28.6 

(12.0) 

11.53 

19.57 

5-2 

56.2 

61.4 

3.60 

585 

.0663 

.260 

19-7 

29.0 

11.51 

19.58 

9.0 


51-1 

1.74 

560 

.0 666 

.264 

19.9 

29.2 

11.58 

19.57 

13.9 


44.9 

.98 

428 

.0651 

.259 

19.9 

29.3 

11.64 

19.94 

22.1 


44.4 

.63 

431 

.0653 

-259 

19.8 

29.2 

H.76 

20.04 

32.5 


22.6 

.22 

212 

.0635 

.255 

20.2 

( 40 ) 

' 40.6 

(16.0) 

15.88 

20.53 

5.6 

52.0 

54.4 

2.30 

593 

.0645 

.257 

19.9 

39.4 

15.78 

20.19 

9.8 


50.4 

1.23 

468 

• .0642 

.258 

20.1 

40.1 

15.85 

20.36 

15.3 


42.7 

.66 

4 l 4 

.0623 

.248 

20.0 

41.1 

16.19 

20.85 

23.7 


30-3 

.30 

294 

.0619 

.245 

19.8 

41.6 

16.50 

21.23 

34.8 


21.6 

.15 

196 


Nominal proportions are given in parentheses. 

^Lengths are for actual test specimens for which c ~ 3 * 75 * 

bracketed, values are for panels having bay width bg greater than length L. 
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TABLE 1.— Continued 



Nominal proportions are given in parentheses. 

^Lengths are for act ual test specimens for which c £ 3*75* 

°Bracketed values are for panels having hay width bg greater than length L. 
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TABLE 1.— Continued 


TEST DATA AND PROPORTIONS OF SPECIMENS HAYING ~ » 0.26 - Continued 

*8 


ProportlanB of test sped mens 


Test data 


Of 

P i 


(kei) 

(c) 

LlMo 

(ksi) 


fri.jQ 

13.16 

620 x 10~5 

C65.S3 

7.31 

570 

D*7-€ 

3.35 

365 

30.4 

1.4l 

400 

18.2 

.55 

178 

C 65 .S 

7.59 

679 

D5.g 

3-03 

440 

33.7 

1.43 

355 

25.9 

.68 

192 

14.5 

.26 

134 


3.26 

625 

43-5 

1.77 

471 

32.1 

-79 

400 

24.4 

.40 . 

203 

19.2 

.21 

180 



Sr 

Sr 

s? 

Sr 

Sl 

Sr 

( 12 ) 

12.6 

12.5 

12.6 
12.5 
12.0 

(4.8) 

5.11 

4.96 

4.91 

4.93 

5.05 

( 20 . 3 ) 

21.00 

20.97 

20.84 

21.09 

20.44 

( 20 ) 

20.3 

20.4 
20.2 

20.5 
19.8 

( 8 . 0 ) 

8.05 

8.23 

7*99 

8.10 

8.04 

20.56 

20.62 

20.34 

20.70 

20.23 

(30) 

29-1 

28.6 

29.1 

28.5 

31-0 

( 12 . 0 ) 

11.57 

H .36 

11.55 

H .38 

12.13 

19.55 

19.32 

19.67 

19.29 

20.85 

(40) 

42.1 

40.0 
41.3 

39.0 

40.2 

( 16 . 0 ) 

16.69 

15.65 

16.21 

15.45 

15-91 

21.69 

20.31 

20.87 

19.79 

20.38 


. a Nominal proportions are given In parentheses. 

^Lengths are for actual test specimens for which c z 3«75. 

°Bracketed values are for panels having hay width hg greater than length L. 
d Panel having only five stiffeners. 
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TABLE 1.— Concluded 


TEST DATA AHD PROPORTIONS OF SPECIMENS HAYING = 0.26 - Concluded 

*3 



Proportions 

of test specimens 

a 


Test data 

*w 

(in.) 




‘bj’ 

*A 

tw 

L 

(b) 

ff cr 

(ksi) 

(c) 

a t 

(ksi) 

(c) 

(ksi) 


(0.064) 

(0.26) 

(60) 

(12) 

(4.8) 

(20.3) 










O.O618 

0.251 

61.0 

12.6 

5.15 

21.18 

3.0 


— 


e 

72. 4J 

15.31 

719 x 10“5 

.0625 

.247 

59.3 

12.4 

4.93 

20.93 

5.4 

L56.3- 


e 

[64.53 

7-95 

483 

.0628 

.248 

59.2 

12.4 

4.90 

20.67 

8.4 

C45.9- 


e 

32.S 

4.13 

346 

.0621 . 

.246 

59.3 

12.5 

4.96 

20.90 

13.1 

C22.cf 



1.46 

319 

.0625 

.247 

59-3 

13. * 

4.93 

20.85 

19.0 

C13.0. 


e 

[20.6] 

• 71 

281 




(20) 

(8.0) 











.0631 

.250 

59.3 

20.2 

8.10 

20.41 

3.0 


66. 3} 

0 

J0.4J 

9.53 

641 

.0632 

.250 

59.3 

20.3 

8.17 

20.48 

5.3 


[41.63 

e 

^7-3 

3.64 

427 

.0631 

.250 

59.3 

20.3 

8.05 

20.48 

8.3 


19.0] 

? 

[28.51 

1.39 

365 

.0641 

.262 

61.3 

20.2 

8.00 

20.08 

12.7 


13.5 



*28.8 


.88 

398 

.0641 ; 

.263 

61.6 

19.9 

8.09 

20.11 

18.9 


11.5 


°12.0 


'.25 

17O 




(30) 

(12.0) 






r 





.0650 

.266 

61.5 

29.9 

11.82 

20.13 

3.2 

L45.S 


e L49.1 


3.99 

424 

.0655 

.258 

59.2 

29.2 

11.66 

19.83 

5.7 

0-9.5] 


T30.11 

1.45 

398 

.0657 

.270 

61.6 

29.3 

11.84 

19.98 

8.9 


9.9 


e 27*9 


.83 

355 

.0648 

.261 

60.4 

29.8 

11.82 

20.04 

13.8 


12.6 


©22.4 


.44 

289 

.0658 

.267 

61.0 

29.6 

11.68 

19.81 

20.1 


9^9 


e 15.8 


.20 

1 66 




(40) 

(16.0) 











. -0639 

.253 

59.4 

4o.o 

15.77 

20.47 

3.7 

|24 .t! 


e 

.32.5J 

1.86 

383 

.0647 

.253 

58.7 

39.6 

15.75 

20.08 

6.4 


12.2 



^29.8 


.98 

428 

.0644 

.264 

61.4 

39-9 

15.65 

20.16 

10.0 


11.8 



0 24.9 


.50 

325 

.0625 

.256 

61.4 

40.0 

16.37 

20.93 

15.9 


9.8 





.27 

310 

.0647 

.263 

6l.l 

39.8 

15.70 

20.14 

22.7 


10.8 



16.1 


.14 

195 



(75) 

(12) 

(4.8) 











.0641 

.265 

77-7 

12.0 

4;8o 

20.32 

2.9 




e 

70.6 

1 

15.37 

1102 

.0622 

.240 

72.4 

12.6 

4.95 

20.95 

5.0 

L51.6 


e 

[59.6 

1 

7.98 

473 

.0622 

.241 

72.7 

12.6 

4.92 

21.05 

7.8 

Q46.C 


6 

-50.r 


4.28 

510 

.0623 

.242 

72.8 

12.5 

4.95 

20-93 

12.1 

C23-1 


8 D0.£I 

I.70 

288 

.0637 

.263 

77 ’5 

12.2 

4.76 

20.38 

17.8 


[5 


e 

3-3 -7_ 


.48 

171 




(20) 

(8.0) 











.0632 

.244 

72.4 

20.4 

8.24 

20.69 

2.6 

[59.5] 

6 

.62.8J 

9.77 

920 

.0632 

.246 

72.9 

20.4 

8.00 

20.45 

4.8 

07-3] 

e l3o .QJ 

4.17 

478 

.0632 

.261 

77-4 

20.3 

8.04 

20.48 

7-f 

D-4-2 

0 

[24.3] 

1.21 

303 

.0638 

.264 

77-6 

20.1 

8.12 

20.34 

11.8 

CLO.il 

°[25.0J 

.81 

516 

'.O638 

.264 

77-6 

19.8 

8.12 

20.34 

17.4 . 


6.3 



*19.0 


.26 

135 




(30) 

(12.0) 











.0651 

.252 

72.6 

30.0 

11 .J2 

20.02 

3-0 

L48.3J 

0 

_5i-l 


4.66 

548 

.0653 

.270 

77.6 

29.3 

11.77 

20.05 

5.3 

C14.31 

6 

[25.6 


1.26 

637 ■ ' 

.0655 

.270 

77-4 

29.0 

11.70 

19.98 

8.3 


r 6.6i 

6 

19.6 


.62 

282 

.0656 

.272 

77.6 

29.4 

H.63 

20.00 

12.7 


7.4 


■ 

316.1 


■ .33 

203 . 

.0654 

' .270 

77-6 

29.5 

11.24 

19.94 

18.8 


5.8 


°15.2 


.21 

270 




(40) 

(16.0) 











.0659 

.272 

77-4 

38.9 

15.45 

19.85 

3.2 

[22. Q] 


e 

>.rj 

1.98 

367 

.0611 ■ 

.253 

77*5 

41.8 

16.66 

21.23 

5.7 

DJ-.fl 


e 

26. 6\ 

• 91 

478 

.0678 

.277 

76.8 

38.0 

15.02 

19.22 

9.0 


7.9 



*19.7 


.43 

315 

.0611 

.252 

77.7 

42.0 

16.51 

21.26 

14.1 


6.4 


e 17-9 


.25 

303 

.0645 

.2 66 

77.3 

39-7 

15.78 

20.26 

20.7 


5.6 



*15.5 


.15 

226 


a Nominal proportions are given in parentheses. 

^Lengths are for actual test specimens for vhich c % 3«75» 



c Bracketed values are for panels having hay width bg greater than length L. 
°Panel having only four stiffeners. 
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TABLE 5 

TEST DATA AND PROPORTIONS OF SPECIMENS FOE INVEST! GATING THE EFFECT OF 
REDUCING THE STIFFENER THICKNESS FROM 0.102 INCH TO 0.064 INCH 


J Proportions of test specimens 

Test data 





^F 


L 

\ 

r 

_d_ 


°cr 

(ksl) 

a f 

(kai) 



(in.) 




V 


(a) 



*8 

(h) 

<b> 

Ks9 

■ 1 

0.1028 

0.413 

40.9 

12.0 

4.84 

12.81 

4.1 

0.92 

1.76 

5.02 

[M.J 

[57.2: 

6.27 

500 x 10“5 

. .0620 

.400 

40.3 

12.6 

4.97 

13.35 

4.3 

1.00 

1.61 

4.84 

E56.0D 

[64.71) 

6,48 

578 

.1003 

.404 

40.3 

40.9 

16.25 

13.03 

5-9 

.94 

1.76 

5.03 

23.4 

38.6 

.99 

560 

.0642 

.415 

40.5 

40.1 

15.98 

13:06 

6.0 

1.00 

1.62 

4.85 

24.0 

40.0 

1.01 

464 

.0993 

• 391 

49.3 

12.4 

4.89 

12.95 

3.8 

.94 

1.73 

4.95 

C57.8D 

C 62 . 3 I 

7.23 

620 

.0624 

.403 

50-5 

12.6 

5-02 

13.27 

3.9 

1.02 

1.61 

4.84 

C51-3] 

cfio.ia 

6.50 

608 

.1059 

.417 

49.3 

39.0 

15-33 

12.14 

5-5 

.89 

1-73 

4.94 

18.8 

37.0 

1.00 

400 ' 

.0658 

.419 

49.7 

39.1 

15.38 

12.29 

5-5 

•97 

1.59 

4.78 

15.3 

35.4 

.94 

565 

.0992 

.649 

40.7 

12.4 

4.89 

9-94 

5.6 

.95 

2.04 

6.52 

29.6 

51.6 

2.88 

750 

.0613 

.597 

39.8 

12.8 

5.06 

9.91 

5.6 

1.04 

1.83. 

6.09 

28.6 

50.1 

2.97 

719 

.1025 

.673 

41.2 

40.1 

15-90 

9.60 

7.5 

.92 

2.05 

6.56 

24.2 

35.9 

.60 

474 

.0677 

.659 

39.8 

37.8 ■ 

15-11 

9.20 

7.4 

.95 

1.82 

6.07 

24.9 

37-6 

.65 

538 

.1001 

.636 

49.7 

12.3 

4.76 

9.76 

6.2 

.94 

1.99 

6.36 

[23.3J 

[43.8: 

2.60 

67O 

.0617 

.602 

49.8 

12.5 

4.99 

10.18 

5.1 

1.04 

I.83 

6.10 

[24.4: 

[43.6: 

2.67 

646 ' 

.1045 

.663 

49.4 

39.2 

15-42 

9.44 

7.2 

.90 

1.98 

6.34 

17*9 

34.4 

.57 

530 

.0658 

.645 

50.1 

39.2 

15-53 

9.48 

7-1 

• 97 

1.84 

6.14 

16.6 

33.9 

.56 

550 

.0980 

.963 

39.6 

12.5 

4.83 

6.7O 

6.8 

.96 

1.83 

6.10 

33-3 

52.3 

2.00 

1 856 

.0620 

.886 

41.5 

12.5 

4.97 

6.84 

6.9 

1.03 

1.78 

5.36 

34.6 

52.7 

2.07 

88 5 

.1050 

1.020 

39.8 

39.2 

15.46 

6.52 

8.2 

■ .89 

1.82 

6.08 

25.8 

35.6 

•55 

520 

.0640 

.965 

38.8 

39.8 

15-95 ' 

6.40 

8.3 

1.00 

1.88 

5-69 

24.7 

37-6 

.58 

515 

.0984 

.966 

50.0 

12.5 

4.83 

6.66 

6.8 

.95 

1.84- 

6.13 

20.0 

48.1 

1.70 

886 

.0626 

1.000 

51.1 

12.4 

5.00 

7.07 

6.8 

1.04 

1.99 

5-99 

16.4 

45.8 

1.59 

920 

.1044 

1.026 

49.8 

39.3 

15.47 

6.48 

8.1 

.90 

1.84 

6.14 

18,2 

32.9 

.45 

536 

.0627 

.989 

50.8 

4l.l 

16. 4l 

6.67 

8.1 

1.01 

1.99 

5.92 

17.5 

33-8 

.46 

540 


a Lengths are for actual test specimens for which c ~ 3*75* 

bracketed values ere for panels having hay width bg greater than length 



I 















Figure f— Cross section of test specimens. 
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Figure 2.- Panel prepared for testing. 
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Figure 4 — Compressive strength of 75S~T6 aluminum-alloy flat panels 

t w 

with extruded Z -sect ion stiffeners. -j-=040. 
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Figure 5~ Compressive strength of 75S~T6 aluminum-alloy flat panels 

t w 

with extruded Z -sect ion stiffeners. -a— =0.63. 
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Figure 6 — Compressive strength of 75S~T6 aluminum-alloy fiat panels 

t w 

with extruded Z- sect ion stiffeners, -r~=I.OO. 
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Abstract 

The experimental results are presented for the 
second part of an investigation of the compressive 
strength of 75S— T6 aluminum-alloy flat panels with longi- 
tudinal extruded Z— section stiffeners. This part of the 
investigation is particularly concerned with panels in 
which the ratio of the thickness of the stiffener 
material to the skin material is small and the ratio of 
stiffener spacing to skin thickness is large. 


